. Net aggregated resource requirements to produce 1 MJ of hydrogen in the 12 hydrogen pathways described in the text, and the lifecycle emissions from its production. Negative values are due to co-product displacement. Simulation year: 2015.
Resources
Hydrogen Table S3 . Acetone prices that this study relies on, $/t. Table S15 . Details of major streams in Biorefinery 1. The streams are shown on a process flow diagram in Figure S2 . 
---36,547.9 36,547.9 -5,640.5 5,640.5 5,226.8 5 13,196.0 13,195 .9 13,177.2 83.9 Table S16 . Details of major streams in Biorefinery 2. The streams are shown on a process flow diagram in Figure S2 . 5 13,196.0 13,195 .9 13,177.2 83.9
Table S17. Details of major streams in Biorefinery 3. The streams are shown on a process flow diagram in Figure S2 . P01  P05  P06  H04  H06  H17  H22A  H27  H34  H40  H55  C01  C03  C07  C12  C14  C21  C27  C31  C36  C50 
---36,547.9 36,547.9 -5,640.5 5,640.5 5,226.8 8 13,196.8 13,196.6 13,179 Table S18 . Details of major streams in Biorefinery 4. The streams are shown on a process flow diagram in Figure S2 . 
.5 6.0 83.9 82.4 4,194.0 4,110.1 5 13,196.0 13,195 .9 13,177.2 83.9 0.1 Table S19 . Details of major streams in Biorefinery 5. The streams are shown on a process flow diagram in Figure S2 . P01  P05  P06  H04  H06  H17  H22A  H27  H34  H40  H55  C01  C03  C07  C12  C14  C21  C27  C31  C36  C50 -36,456.7 36,456.7 -5,992.3 5,992.3 5,552 .9 237.7 - 6 13,195.5 13,195.4 13,176.7 86.7 Table S20 . Details of major streams in Biorefinery 6. The streams are shown on a process flow diagram in Figure S2 . Table S21 . Details of major streams in Biorefinery 7. The streams are shown on a process flow diagram in Figure S2 . Figure S1 . Process overview of the 12 hydrogen pathways employed in the lifecycle analysis calculations. Note that many lifecycle steps have been omitted for simplicity (e.g. transportation steps, water gas shift reaction, etc.). 
